
NASA TT F-8375 

ON SOME PECULIARITIES OF MAGNETIC FIELDS LINKED 

WITH SOLAR FLARES 

- - 
4 

- 
! ' 

6" 
(THRU) 

LL * 
I- 
3 I 

2 (NASA CR OR TMX OR AD NUMBER) 
LL 

(CATEGORY) 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON FEBRUARY 1963 



DRAFT TRANSLATION 

ON SOME PECULIARITIES OF MAGNETIC FIEZDS LINRED 

D'ITR SOLAR FLARES * 

Astronomicheskig Zhurnal 

1 I I Tom 39, No. 6 ,  961-964, 
y - 
: Izd-vo A. N.SSSR, Nov,-Dec. 1962 

BY A. B, Severnyy 

Changes i n  the  conf igura t ions  and g rad ien t s  of magnetic 

f i e l d s  r e l a t e d  t o  s o l a r  f l a r e s  a re  confirmed by new measurements 

C31. Prel iminary r e s u l t s  of t r ansve r se  f i e l d  observat ions i n  re- 

gions with f l a r e  development a re  presented,  It is found t h a t  the  

f i e l d  conf igura t ion  i n  these regions is charac ter ized  by a cross- 

over o r  ncoexistencel l  of magnetic f i e l d s  with d i f f e r e n t  d i r e c t i o n s  

~ i . 1  It is  noted t h a t  chromospheric f i laments  with d i f f e r e n t  

d i r e c t i o n s  a r e  o f t en  observed i n  the  b r i g h t  regions o f  f l a r e s  on 

spectroheliograms (Fig .2) .  The coexistence of f i e l d s  with var ious  

d i r e c t i o n s  i n s i d e  sunspots  2s f requent ly  observed. I n  p a r t i c u l a r ,  

s m a l l  i nc lus ions  of the t ransverse  f i e l d  a r e  a l s o  f a i r l y  o f t e n  

observed i n  the  regions of s m e  p o l a r i t y  ( ~ i g .  3 )  . The s t r ange  cha- 

r a c t e r  of such magnetic conf igura t ions  c a l l s  f o r  an explanat ion,  
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1. Int roductory  Remarks .- I n  order  t o  c l a r i f y  the quest ion 

whether f l a r e s  a r e  t h e  r e s u l t s  of thermal o r  elecromagnetic na ture ,  

i t  is very. important t o  s tudy whether t h e i r  occurrence is l inked  

* 0 nekotorykh osobennostyakh magnitnykh poley svyaxannykh s o  
vspyshkami . 



w i t h  2. s-oeci-f ie  maynet ic  f i e l d  c o n f i g u r a t i o n  o r  n o t ,  A t  t h e  same 

t i n e  vie heve i n  u i n d  a f l a r e  a t  t h e  v e r y  b e q i n n i n ~  of. i ts  occur-  

r e n c e ,  f o r  at i ts  f u r t h e r  develo-onent t h e  f l a r e  s p r e a d s  e v e n t u ~ J l y  

i n  q u i e t  a  "ncy f a s h i o n  o v e r  a. l a r y e  s u r f a c e ,  g o s s i b l g  under  t h e  

e f i e c t  o f  causes  h ~ . v i n g  n o t h i i q  t o  2.0 with  i t s  f o r ~ ~ ? a t i o n ,  

Bas inq  curse l -ves  upon t h e  maps o f  t h e  l o n [ ; i t u d i n ~ J  compo- 

n e n t  01 t h e  aia6neti.c f i e l d  W 
r I  ' I ~ I ~  co~iLd n o t e  i n  1958 - 1.929 a  

tendency f o r  t h e  f l a r e s  t o  becur  o v e r  tkie l i n e  B,, = 0 ,  p o ~ s i b l g  

tl> f i e l d s s  z e r o  p o i n t s  r l ,  23 ,  Another  i l l d i e a t i o n  on t h e  e l e c t r o -  

~ w < ; n e t i c  n a t u r e  02 t h e  phenomenon mas t h e  f a c t  t h a t  t h e  l o n p i t u d i -  

t u d i n a l  f i e l d  B showed v r r i a t - o n s  ( s e v e n  Mimes i n  e i g h t ) ,  i f  one I I  
gil~de col?x]?arison o f  i t s  , s t a t e  p r i o r  and ~ T t e r  t h e  f las 'e  : A f t e r  t h e  

f l a r e  t h e  f i e l d  ic s i a - p l e r  aiid i t s  g r a e i e n t s  l e s s e r  t h a n  i3r ior  t o  i t ,  

( s e e  r e f ,  C2J ) .  

R e c e n t l y  c o n f i - ; u r a t i o n s  o f  'the ?i.r y n e t i c  f i e l 6 .  b e f o r e  2nd 

a l t e r  the f l c r e  Kere a.nc7J_yzed. f o r  51 f l a r e s  C31, inc l .vding  24- f l a -  

res a t t e n d e d  by t h e  e x e c %  ti cosfnic rays r e ~ i s t e r e d  e i t h e r  on 

b~12oo11s o r  i n  t h e  form o f  p o l a r  blaclcout (FcI' ), 7111c m s u l  t s  o f  

this and..-rsis, r e  roduced. i n  T z 5 l e  1, c l e a r l y  p o i n t  t o  f i e l d  Tra- 

d i e x t  dec rease  a f t e r  tile f l a r e ,   he g r a d i e n t s  b r o u r h t  o u t  h e r e  

a r e  r e l a t e d  t o  the f i e l d "  szero p0i r . t  i n  t h e  re - . ion  of t h e  f l a r e ,  

r e f e r  t o  C33 ). 

rrl  bus, more r e c e n t  d a t a  a g a i n  i n d i c a t e   variation^ o f  t h e  

frie:id, a t  f l a . r e s ,  

Zorce 5+* cosmic rpvz ( h z l l o o n s )  
Yorce 3 and 3+ (blzc1:outs) 
r 'orce 3 r.,tithout qeophp,c.ef-?ects 
'orce 2 and 2-1- 



Measurements of f i e l d l s  HI1 t r ansve r se  component, s t a r t e d  

r e c e n t l y  and provided important  m a t e r i a l  on f i e l d  conf igura t ions  

at which f l a r e s  occur. We a r e  b r ing ing  f o r t h  below, though s t i l l  

p re l imina r ly ,  some s u r p r i s i n g  p r o p e r t i e s  of t hese  conf igura t ions .  

F ig ,  1. Examples of a map g iv ing  t h e  d i r e c t i o n s  of  t he  
t r a n s v e r s e  f i e l d  H i n  a c t i v e  reg ions  where f l a r e s  
occurred (shaded s p h s ) .  Each l a r g e  s c a l e  d i v i s i o n  
along t h e  v e r t i c a l  and h o r i z o n t a l  c o n s t i t u t e s  25". 
For o t h e r  explana t ions ,  s e e  t he  t e x t ,  

2. On Transverse  F i e l d s  i n  t h e  Region of t h e  F l a r e ,  

Examples of maps with t r ansve r se  f i e l d  H ,  d i r e c t i o n s  
A 

( t r a i t s )  a r e  given i n  F i g . 1 ,  where a l s o  noted a r e  t h e  p o s i t i o n s  

o f  t h e  cores  of  dpots  ( c losed  s o l i d  l i n e s )  and f l a r e s  (do t t ed  
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contours ,  shaded reg ions ,  c ros ses  ind ica t ing  t h e  p o s i t i o n  of  

rlwhiskerstl 1. The d i r e c t i o n s  a r e  obtained by u t i l i z i n g  t h e  obvious 

c o r r e l a t i o n  ( see  the  d e s c r i p t i ~ n  of  t he  method i n  r e f .  C41 ) : 
- - -  -- .* " 

X I 

Fig.  3 .  Examples of ske tches  of s p o t  groups with 
f i e l d  de te rmina t ions ,  is the  southern  p o l a r i t y ,  
41 - t h e  nor thern  p o l a r i t y ,  t h e  numbers corresponding 
c l o s e l y  t o  f i e l d  i n t e n s i t y  i n  gauss : a - 1 ~ e b r . 1 9 6 2 ,  
15 25 - 26 55 h r s  ; b -- 29 March 1962, 11 15 -- 11 30 h r s  , 
c - 1 6  dpr.1962, 09 1 0  - 1 0  1 0  h r s  ; d - 23 Sep t  .1961, 

08 00 - 08 1 0  hours.  

where is the  angle between H and the  d i r e c t i o n  of  t he  ex t ra -  
1. 

ordanary axis of t h e  record 1/4 A and Si and 6 .  a r e  the magne- 
1 12 

tograph s i g n a l s  a t  the  r eco rd ' s  i n s t a l l a t i o n  (of  q u a r t s )  a t  45' 
angle  with p o l a r i z e r  d i r e c t i o n  and at a go0 angle 



A t t e n t i o n  i s  2 l s o  c a l l e d  by t h e  i n t e r s e c t i o n  o r  c r o s z i n ~ :  p o i c t s  

o r  p l ~ c e s  where %he f i e l d s  b ranch  o u t  2 2  d i f l e r e n t  d i r e c t i o c s  

( i n d i c a t e d  by d o t s ) .  S o  f a r  we h2.w n o t  found a s i n g l e  f l a r e  vdxich 

:..as o i tuaJced  o u t s i d e  t h e s e  s ~ o t s ,  I n  p c r t i c 7 d n r  t lzcse s p o t -  a r e  

~ i t n a t e d  on t h e  z e r o  l i n e  E l l  = 0 (heavy  ~ o l i r .  l i n e  ), h o ~ r e v e r  f l a r e s  

o c c u r  a l s o  o~11y ic~e  t h i s  l i n e  ( b u t  a t  the  inc ' r ics ted ._TieLd c r o s 7 - i n g  

E P O ~ Z ) ~  It is  i n t e r e s t i n ?  t o  n o t e  t h a t  i n  t h e  j u s t  ~ u b l i s h e d  i n v e s -  

tri.;ation C51 s e v e r d  mnms o f  I-I a r e  b r o u r h t  o u t ,  rr%ich shovr t h e  
L 

~ 2 m e  e f f e c t  o f  f l s r e  c l i s 3 o s i t i o n  a-t g o i n k s  o f  f i e l d  H, d i r e c t i o n  
A 

b r a n c l i i n ~ s ,  t h o u ~ b  t h e  a u t h o r  C51 Izis iself  d i d  n o t  n o t i c e  t l i a t  f a c t ,  

lie n t l s t  h o ~ l e v e r  b e a r  i n  ~ i m d  k h e t  f l a r e s  do n o t  n e c e s s a r i l y  o c c u r  

a t  any s u c h  s p o t .  

1% i s  p o ~ r i b l e  t ' i a t  t h e  f a c t  o f  S l r r e  o c c u r r e n c e  a t  bran-  

c'iiin,y s p o t s  o f  N d L r e c t i o n s  i s  r e f l e c t e d  5-11 ~ ~ ~ e c t r o h e l i o ~ r a n z s  
-L. 

i n  tbza% i n  t h e  h r i z h t  r e g i o n  o f  t h e  f l a r e  ( o r  o f  S l o c c ~ i L e  b r i ~ h t e -  

nini;. ) t h e  o r i e n t e d  c 'riromos~i?ere f i lan ien ' t s  a r e  d i l f i  e r e n t l y  obce rved  

( ~ o r ~ v t i r i z e s  a t  ri~5h-L aac:le) (,cei\ l?!'.ic:. 21 ,  

The f 9  c o e x i s t e n c e t T  o f  d i f i e r e n t l y  o r i e n t e d  f i e l d s  w i t h i n  

s:)ots, f i r s t  n o t e d  by u s  Cor t h e  c o r c a  o i  l a r g e  F-oots C61, a r e  

f i i i r l -y  f r e c u e n t l - y  ob::erved, a 7 ' 2 7  be s e e n  I r o n  t h e  L I S L I , ~  6 , a i l y  

f i e l d  a-16 g o u p  o b s e r v a t i o n s  rritlxin t h e  s o l a r  proqrnxni: v e r v  s m a l l  

r tdi .sseminat ions '"  o f  t s . e  t r s n s v e r s e  f i e l d  o c c u r  a t  t i ~ ; e s  i n  r e g i o l ~ s ,  

f u l l y  occup ied  by a. f i e l d  o f  same p o l a r i t y ,  a.s rixa:r be s e e n  from 

h ' i g *  3 ( h e r e  me a l s o  b r o u g h t  o u t  a n  e~:zin-~?e 3 )  c o f  c o e x i s t e n c e  

i n  a a m a l l  c o r e  o f  two p o l a r L t i e s ,  a n d  ~ E O  a n  e x a n p l e  o f  a 

d%73rd1;egq when a  t r a n s v e r s e  f i e l d  x ~ g e z r s  betmeen tlvo p o l - n r i t j e s  -- 

c p s e  q u i t e  c o - l p r e h e n s i b l e  and t r i v i a l ,  a s  seen i:i F L r s  j d ) .  

I t  i s  t h u s  f a r  d i f 1 i c u l t  t o  po$nt t o  a c e r - t a i n  anpJoc;.ue 

o f  t e r r e s t r i a l  x p e r i n ~ e n t  f o r  t h e  obce rved  r a t h e r  strc7nipe co~z.i'iqu- 

rx"cions o f  t h e  f i e l d . ,  o-t t o  p_rosric?e f o r  the1.i a sa"cv,sSactory e s n l a -  

n a t i o n ,  It i~ nos>Eible  t h a t  t h e  e f - e c t  i c -  ;-el-ated t o  a l t i t u d e  dif- 



f e r e n c e  i n  ti le p o s i t i o n  of f i e l d s  T T ~  "' v a r i o u s  d i r e c t i o n s ,  a!.t l o u ~ h  

the 2-ager, t o  ~n11zi.ch . z ; e a ~ u . ~ e ~ ~ i i n t : ~  r e f e r ,  i s  v c r g  narrow (& 500kr~1, ) . 
- A l l  t h e s e  f a c t s  c c d l  f o r  a f u r t h e r  Cetai lei l .  :;tuL?y, 

Crimean -4s t rop l iyc ica1  Obse rva to ry  Received on 5 Ansust 1 9 6 2 ,  
o f  t h e  USSR Rcad,of Xc. 
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